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3 
in accordance with this invention is illustrated as installed 
within the casing liner 10 of an oil well from which the 
Well fluids are being removed by a pump. The pump, 
although not shown, may in this instance be any of the 
well-known types of reciprocating pumps in oil field use, 
and, as is common practice with these devices, the well 
fluids are drawn into the pump barrel 12 through the 
check valve 14 and thence pumped through production 
tubing to the surface. 

In such installations a certain amount of reciprocating 
tubing stretch and relaxation accompanies the pump ac 
tions, and it varies from well to well, depending on such 
variables as the tubing size, sucker rod string design, pump 
plunger size, pump stroke length, pump depth and the 
density of the well fluids. Tubing stretch may amount 
to several feet, and numerous tables and nomographs have 
been devised to assist in determining this factor. In the 
present illustrative embodiment of the invention, the re 
ciprocating tubing stretch is used as a source of power 
to actuate the diffuser mechanism. It will be apparent, 
however, that this is merely a convenient arrangement for 
use in a pumping oil well and that other actuating means 
may readily be used for the diffuser mechanism. 
The exemplified feeder device comprises a hollow cy 

lindrical structure 16, the upper portion 18 of which is 
open and the lower portion 20 of which is closed at the 
bottom by a check valve 22 and plug member 24 to form a 
reservoir for the corrosion inhibitor. Two sets of cen 
tralizer springs 26 secured to the outer wall of structure 
16 expand against the inner wall of liner 10 with suffi 
cient pressure to hold the structure relatively stationary 
while the diffuser mechanism is actuated by the tubing 
stretch. However, these springs may slip along the wall 
of the liner when sufficient force is placed on the feeder 
device, permitting it to be inserted into operating position 
in the well casing and withdrawn therefrom. 
The cylindrical upper portion of the feeder structure re 

ceives in telescopic relationship a cylindrical sleeve 28 
which is connected at its upper end by a collar 30 to the 
lower end of the pump barrel. The interrelated parts 
are proportioned to permit the sleeve to slide into and out 
of the portion 18 as the production tubing stretches and 
relaxes while the pump is operating. 
The upper portion of the feeder structure has formed 

through its walls a plurality of longitudinal slots 32 which 
receive in sliding relationship complementary projections 
34 affixed to the telescoped sleeve. The top and bottom 
and walls 36 and 38, respectively, of the slots form the 
limits of movement of the sleeve 28 relative to the body 
of the feeder. Preferably, for each particular installation 
the length of these slots is made greater than the am 
plitude of reciprocation of the production tubing to per 
mit the sleeve to reciprocate a like amount without caus 
ing an abutment between the projections 34 and the end 
walls of the slots at each end of the travel. 
The reciprocating motion of the sleeve 28 is transferred 

through a spring 40 to a rod 42 which is positioned along 
the longitudinal axis of the feeder structure. In this par 
ticular modification, a helical spring designed to act in 
compression is shown, although it is obvious that a spring 
acting in tension may be used. It surrounds the upper 
portion of the rod and is seated between circumferentially 
spaced projections 44 fixed to and extending radially in 
Wardly from the inner wall of the sleeve and a spider 46 
detachably secured to the upper end of the rod. 

For reasons to be explained hereinafter, it will be de 
sirable in most applications of this device to limit the 
travel of the rod 42 to an amplitude less than that of the 
tubing stretch, and stops are provided in the device for 
this purpose. Thus, with the construction described 
above, when the upper travel of the rod is stopped within 
the device the sleeve 28 may continue to move upwardly, 
since the spring 40 will compress to permit relative mo 
tion between the parts. 
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4 
boundary of reservoir 20 is defined by an annular projec 
tion 48 extending within the cylindrical structure 16. 
Ports 50 are formed through the wall of the structure 
immediately above this projection to permit the entry of 
well fluids into the feeder. Subsequently, these fluids 
will be drawn through the sleeve 28 by the well pump 
and thence pumped through the production tubing to the 
surface. The central orifice 52 in the annular projection 
permits a continuous interchange between the well fluids 
and the solution of corrosion inhibitor in the reservoir. 
The apparatus of this invention includes a unique mech 
anism for controlling this interchange of fluids in a man 
ner to feed out of the reservoir an amount of corrosion 
inhibitor necessary to maintain a predetermined level of 
concentration of it in the fluids being pumped from the 
well. 

For purposes of description, the reservoir 20 may be 
divided into sections, a lower section 54 which will be 
called the mixing section and an upper section 56 which 
will be called the feeder section. The rod 42 passes 
through the orifice 52 and extends along the axis of the 
reservoir to a point proximate its bottom. A plurality 
of baffle means, such as circular, transverse plates, are 
fixed to the rod in spaced relationship and extend along 
it for a distance substantially coextensive with the length 
of the reservoir. These plates are employed to transmit 
energy from the rod to the body of fluids in the reservoir 
to cause a controlled diffusion of the fluids. It is readily 
apparent that other configurations of baffle means than 
the transversely extending plates shown may be used 
for this purpose. The construction and spacing of the 
baffle means will affect the characteristics of the cor 
rosion inhibitor feeder in a manner to be explained here 
inafter. 
The diameters of the plates are less than the internal 

diameter of the reservoir to provide a radial space be 
tween their circumferences and the inner wall of the 
reservoir. The mixing portion of the reservoir has plates 
58 which are only slightly smaller in diameter than the 
internal diameter of the reservoir. Stop members 60 and 
61 affixed to the inner wall of the reservoir are placed 
between the two lowermost of these plates to limit ampli 
tude of the travel of the rod 42 to this distance. This 
amplitude then determines and will be called the stroke 
length of the diffuser mechanism. In the modification 
being described, the stroke length is equal to approxi 
mately one-half the spacing of the mixing plates. 
The feeder portion of the reservoir has plates 62 of 

appreciably smaller diameter spaced on the rod at in 
tervals approximately one-half of the distance between 
the plates in the mixing portion, or one stroke length. 
The diameter of the plates in the feeder portion is less 
than the diameter of the orifice 52, so that a feeder plate 
may pass through the orifice with a radial clearance. 
One of the feeder plates, preferably the uppermost one 
64, is positioned on the rod to pass upwardly and down 
Wardly through the orifice as the rod reciprocates. This 
plate imparts energy to the interface between the well 
fluids and concentrated corrosion inhibitor at the open 
ing of the orifice, and initiates the intermingling and dif. 
fusion of the fluids in the reservoir. 
The interaction between the well fluids and the solu 

tion of corrosion inhibitor within the reservoir of the 
device over a period of time is illustrated diagrammati 
cally in FIGS. 2A through 2D. To obtain this informa 
tion, a feeder device was made with transparent parts 
to enable the mixing action of the fluids to be observed 
continuously. The details of construction and propor 
tions of the various parts of this device will be described 
Subsequently in connection with FIG. 3A. The reservoir 
was filled with a concentrated solution of corrosion in 
hibitor containing, in weight units, 15 parts water, 6 parts 
Sodium hydroxide and 25 parts arsenous oxide. The ?? 
paratus was operated to simulate the flow conditions of 
a Well making 100 barrels per day of brine, | 
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FIG. 2A illustrates the condition of the feeder mech 
anism prior to the start of operation. As will be noted, 
an interface 'a' occurs between the well fluids and the 
concentrated corrosion inhibitor at the topmost portion 
of the reservoir. A maximum concentration gradient 
exists at this interface. 

After several hours' operation a second interface "b,' 
FIG. 2B, is established within the reservoir at the level 
of the upper limit of travel of the second feeder plate. 
The concentration gradient at the interface 'a' has been 
reduced somewhat by dilution with well fluids of the con 
centrated corrosion inhibitor below the interface. The 
inhibitor content in the effluent from the apparatus was 
measured by determining the concentration of arsenic 
in it and showed that the output of inhibitor from the 
feeder started at a high point of 70 parts per million 
arsenic in the effluent and continuously decreased with 
time, as indicated by the curve of FIG. 3. When the 
condition illustrated in FIG. 2B was established, the con 
centration of inhibitor in the effluent was still decreasing, 
but at a slower rate. 

FIG. 2C indicates the conditions within the reservoir 
after several more hours of operation. It will be noted 
that the second interface “b' persists at the level of the 
upper limit of travel of the second plate and that a third 
interface “c” has been established at the level of the up 
per limit of travel of the third plate. The concentrations 
of corrosion inhibitor in the regions between interfaces 
have steadily decreased, and the concentration in the 
region between interfaces "b" and 'c' is intermediate to 
that above and below this region. When this condition 
obtains, the concentration of inhibitor in the effluent has 
Substantially leveled off, and the rates at which the cor 
rosion inhibitor solution in the upper portion of the 
feeder section is being diluted by well fluids and concen 
trated by inhibitor fed upwardly by the apparatus are 
approaching equilibrium. 

FIG. 2D shows the conditions in the feeder reservoir 
after approximately 24 hours of operation. During this 
time the concentration gradients migrate downwardly in 
the reservoir, and gradients "d' and 'e' become estab 
lished progressively at the lower plate levels in the feeder 
Section of it. The concentration of inhibitor in the upper 
part of the feeder section between interfaces 'a'-'d 
has reached an equilibrium, and the device will feed out 
uniform quantities of inhibitor at substantially this con 
centration during its continuing operation. 

It will be noted that a concentration gradient “f” has 
now become established in the mixing section of the reser 
voir between the two uppermost mixing plates. As the 
operation continues, other gradients become established 
Successively below this gradient, and sufficient inhibitor 
Solution is moved upwardly through the device to main 
tain the concentration in the feeder section at its equi 
librium level. The output of the feeder device remains 
Substantially constant until the reservoir nears depletion. 
With proper adjustment of plate size, plate spacing and 
stroke length, a relatively constant concentration of cor 
rosion inhibitor can be maintained in the effluent until the 
reservoir is approximately 90% depleted. 
The relationship between the plate spacings, plate di 

ameters, diameter of the orifice, stroke length and stroke 
frequency are the principal factors which determine the 
rate of feed of corrosion inhibitor into the well fluids. 
Several different arrangements of these factors are illus 
trated diagrammatically in FIGS. 3 to 5, together with the 
result obtained. To assist the explanation of the com 
parative effects of varying the dimensions and compo 
nents of the feeder mechanism, the same letters are used 
to designate corresponding parts in the various modifica 
tiOS. 
As illustrated in FIG. 3A, a feeder mechanism “h” was 

made with a reservoir "i" having an internal diameter of 
0.73'. Three plates 'i' of 0.64’ diameter attached to rod 
"k" were placed in the mixing section of the reservoir and 
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spaced 1.5' apart. In the feeder section were placed six 
plates "i" of 0.22" diameter spaced 0.75' apart. In this 
modification of the invention, no orifice plate was used at 
the upper portion of the reservoir, and the full internal 
diameter “n” of the top of the reservoir was the orifice. 
The stroke of the plate rod 'x' was limited to 0.75'. 
The feeder was placed in a cylindrical housing 'n' 

which was closed at its bottom around the reservoir by a 
fluid-tight seal "o', and at its top around the axially 
aligned tube "p" by a fluid-tight seal “q.” A stream of 
liquid simulating an oil well brine was introduced into 
the lower portion of the housing through a conduit "r' 
and withdrawn by a pump through the conduit "s' com 
municating with tube "p.” Thus the brine was constrained 
to flow upwardly around the outside of the reservoir and 
through the openings 't' into the tube "p' and thence to 
the pump. This arrangement simulates the fluid system 
for this feeder in a producing well. The reservoir was 
filled with an aqueous solution of arsenous corrosion 
inhibitor similar to that described heretofore, having a 
concentration of AsO of approximately 54 percent and 
a density of 2.0. The flow of brine through the housing 
was regulated to simulate the flow conditions of a well 
producing 100 barrels of brine per day, and the feeder 
mechanism was placed in operation at 20 strokes per 
minute by an auxiliary device which reciprocated the 
rod. Frequent determinations were made of the concen 
tration of corrosion inhibitor in the effluent from the ap 
paratus. 
The curve in FIG. 3 represents the change in the con 

centration of inhibitor in the effluent plotted against a 
logarithmic time scale. It will be noted that the con 
centration of arsenic in the effluent stream was 70 p.p.m. 
at the start of the operation. This concentration fell off 
relatively rapidly and in approximately 20 hours was down 
to a level of 10 p.p.m., The concentration of the inhibitor 
tended to stabilize at this plateau, indicating that the cor 
rosion inhibitor feeder had reached a stable condition 
of operation. The output of the feeder dropped slowly to 
5 p.p.m. over a period of some 200 hours and then de 
creased more rapidly until the reservoir was exhausted. 
The stabilized plateau corresponds to the desired op 

erating level of the corrosion inhibitor feeder over a 
prolonged period. It will be appreciated that the length 
of time the feeder will operate at this level is dependent 
on the capacity of the reservoir. In the apparatus illus 
trated, the reservoir had a capacity for approximately 
Several days' operation, and hence was exhausted relative 
ly rapidly. In the devices made for oil field use the reser 
voir has sufficient capacity to operate for a year or more. 

FIGS. 4 and 5 illustrate comparatively similar results 
obtained by maintaining certain relative proportions 
among the components of the feeder structure, even 
though the physical dimensions of the parts may be con 
siderably different in various feeder mechanisms. 
The corrosion inhibitor feeder illustrated in FIG. 4A 

has a reservoir "i" with an internal diameter of 0.73'. 
Four plates 'i' in the mixing portion of the reservoir 
have each a diameter of 0.64' and are spaced 1.5' apart. 
Six plates "l' in the feeder portion of the reservoir are 
0.22' in diameter and spaced 0.75' apart. The stroke 
of the plate rod 'k' is 0.75', and the rod is actuated at 
20 strokes per minute. In this modification of the device, 
an orifice "m” 0.41’’ in diameter and 2.3' long was placed 
in the upper part of the reservoir, and the topmost feeder 
plate was positioned to sweep through the interface be 
tween the fluids at the top end of the orifice. The feeder 
mechanism was placed in a housing 'n' through which 
brine was pumped in the manner and at the rate de 
scribed heretofore. 
Curve A of FIG. 4 also represents the concentration of 

inhibitor in the effluent plotted against a logarithmic 
time Scale. It will be noted that the concentration was 
initially high and rapidly decreased while the feeder ap 
proached an equilibrium condition of operation. It be 
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came stabilized at approximately 12 p.p.m. after 20 hours' 
operation, and during further prolonged operation dropped 
slowly to 10 p.p.m. until the time when the corrosion 
inhibitor in the reservoir was substantially depleted. The 
plateau at approximately 12 to 10 p.p.m. can be main 

, tained for a longer period by increasing the capacity of 
the reservoir. 
The device shown in FIG. 4B has, except for the 

orifice, a similar relationship between the components 
as that of FIG. 4A, but the physical dimensions of the 
parts are increased considerably. In this modification of 
the device, a reservoir "i" of 2.5’ internal diameter was 
used, containing four plates "i" in the mixing portion of 
1.93 diameter spaced 4' apart. The six plates "l" in 
the feeder portion are 0.7' in diameter and spaced 2' 
apart. The orifice “m' is 1.25' in diameter and has a 
length of 0.5'. The stroke of the plate rod 'k' is 2' 
and is actuated at 20 strokes per minute. 

Curve B of FIG. 4 indicates the results obtained with 
this device. It will be noted that the concentration of 
the inhibitor in the effluent reached a plateau in about 
the same amount of time as required for the device ill 
lustrated in FIG. 4A, but with this arrangement, princi 
pally due to the different orifice structure, the plateau 
level was approximately 20 p.p.m. 
The device illustrated in FIG. 5A has a reservoir 'i' 

of 0.73' internal diameter in which there are two mix 
ing plates "j" of 0.64' diameter spaced 1.5' apart and 
12 feeder plates "l” of 0.22' diameter spaced 0.75' apart. 
The orifice "m" is 0.41' in diameter and 4' long. The 
plate rod 'k' has a stroke length of 0.75' and a fre 
quency of 20 strokes per minute. 
Curve A of FIG. 5 indicates the control of the feed 

of corrosion inhibitor to the effluent stream obtained with 
this device. It will be noted that a plateau of approxi 
mately 3 p.p.m. concentration is reached after approxi 
mately 30 hours' operation and is maintained substan 
tially at this level until the reservoir is depleted. 

The device shown in FIG.5B has a reservoir of 2.5’ 
internal diameter containing two mixing plates of 1.9' 
diameter spaced 2' apart and twelve feeder plates of 
0.7' diameter spaced 1' apart. The orifice is 1.25' in 
diameter and 0.5' long. The plate rod has a stroke of 
1' and a frequency of 20 strokes perminute. 
Curve B of FIG. 5 indicates the results obtained with 

this device. It will be noted that although the dimensions 
of device illustrated in FIG. 5B are considerably larger 
than those of the device illustrated in FIG. 5A, it will 
dispense the corrosion inhibitor at very close to the same 
rate and maintain the same level of concentration of the 
inhibitor in the effluent as did device illustrated in FIG. 
5A. 
A comparison of the devices illustrated in FIGS. 4A 

and 5A, which are similar in size, indicates that rate of 
feed is affected by the number of plates in the feeder 
section. The device of FIG. 4A, which has six plates in 
this Section, releases approximately three times as much 
inhibitor as the device of 5A, which has 12 feeder plates. 
Further, a comparison of the devices of FIGS. 3A and 
5A, which also are similar in size, indicates that the 
opening of the orifice at the top of the reservoir affects 
the rate of feed, and that the rate can be increased in 
the range of 25% to 50% by decreasing the opening. 
A comparison of the similar-sized devices 4B and 5B 

indicates that by reducing the number of feeder plates 
and increasing the stroke length, the relationship of the 
plate spacing and stroke length being maintained con 
stant, the rate of feed of the device can be increased by 
approximately a factor of five. 

It has been determined that optimum control of the 
feeder output is achieved when the spacing of the plates 
of the feeder portion of the reservoir is substantially 
equal to the stroke length. However, good control can 
be maintained when the plate spacing in both the feeder 
and mixing sections is maintained between one and two 

times the stroke length. If 
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8 
the plates are spaced too far 

apart, the device becomes diffusion-limited; that is, the 
fluids will intermix only in accordance with what would 
be approximately their normal diffusion characteristics, 
and the rate of mixing or diffusion of the fluids in the 
reservoir will not be appreciably affected by the recipro 
cating plates. If the plates are spaced too closely to 
gether, their action obliterates the concentration gradi 
ents in the reservior, adequate control of the low rate of 
feed at which it is desired to release the corrosion in 
hibitor from the device is lost and the reservoir is then 
rapidly exhausted. It has been determined further that 
for any particular spacing of the feeder plates, if the 
stroke lenght is increased by a factor of two, the output 
of the feeder is increased by approximately a factor of 
15. 
The devices shown in FIGS. 4B and 5B have dimen 

sions approximating those of a corrosion inhibitor feeder 
which may be used in a producing oil well, and the 
curves corresponding to these figures indicate the con 
trol which can be obtained with such devices of the level 
of concentration of a corrosion inhibitor in the well ef 
fluent. 
A device comparable in construction to the modifica 

tion shown in FIG. 1 of the drawings was installed in an 
oil well. This device has a cylindrical feeder structure 
of 3' internal diameter and an over-all length of 31 feet. 
The telescopic sleeve at the top of the feoeder has a 
travel of 6', and the travel of the plate rod is limited to 
1”. One hundred fifty-eight mixing plates 2/4” in di 
ameter spaced 2' apart are placed in the mixing portion 
of the reservoir, and the feeder portion contains 5 plates 
146” in diameter spaced 1” apart. An orifice 1/2” in di 
ameter and 4' thick is placed at the opening of the 
reservoir. The top feeder plate is positioned on the 
plate rod to pass through the orifice. The plate rod 
terminates approximately 12' above the check valve in 
the bottom of the reservoir to provide space for the ac 
cumulation of sediments without blocking the recipro 
cating action of the rod. 

. The compression spring connecting the telescoping 
sleeve and the plate rod is designed to compress 6' under 

... a load of 125 pounds. The centralizer springs are made 
with sufficient strength to anchor the feeder mechanism 
in the well liner against this load, but permit the feeder 
mechanism to be displaced when the load substantially 

The capacity of the reservoir, when filled with a con 
centrated solution of corrosion inhibitor containing ap 
proximately 54 percent of AsO3, is designed to supply 
sufficient inhibitor to treat the well fluids at a concentra 
tion level of 5 to 10 p.p.m. of arsenic for a period of 300 
to 400 days in a well producing 100 barrels of brine per 
day. The reservoir is filled with the concentrated cor 
rosion inhibitor by removing the protective plug at its 
bottom and forcing the inhibitor through the check valve 
with a pump until it reaches the level of the orifice, and 
the filled condition can be observed through the ports 
above the orifice. Alternatively, of course, the reservoir 
may be filled by pumping a measured amount of corro 

When the reservoir is filled, the 

into the hole while the well pump is lowered into place. 
Sufficient force is placed on the production tubing to 
cause the centralizer springs to slip downwardly along 
the well liner until the feeder mechanism is located ap 
proximately in its operating position. 
When the well pump is placed in operation, the initial 

tubing stretch carries the telescoping sleeve of the feeder 
lower into the well bore, and the lugs on the sleeve con 
tact the lower ends of the slots on the top portion of the 
feeder structure. This forces the device further into the 
well bore until it is positioned at the lowermost point of 
travel of tubing stretch. At this time the upper stroke 
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limiting plate in the mixing section of the reservoir con 
tacts its complementary stop, and hence the plate rod is 
at the bottom of its stroke. 
When the production tubing relaxes from its position 

of maximum stretch, the telescoping sleeve is drawn up 
wardly with it, and the motion of the sleeve is trans 
mitted through the compression spring to the plate rod. 
The travel of the rod continues upwardly until the lower 
stroke-limiting plate in the mixing section of the reser 
voir contacts its complementary stop. Subsequently, the 
sleeve may continue to travel upwardly, but the motion 
of it is absorbed in the spring while the plate rod remains 
in its upstroke position. Thus, while the production 
tubing reciprocates under pump action, the plate rod 
also will reciprocate, but its travel is limited to the stroke 
length built into the device. 
The operation of the diffuser mechanism of the cor 

rosion inhibitor feeder continues as long as the well pump 
is operating. When the reservoir is exhausted, the de 
vice is withdrawn from the well at the same time the 
production tubing and well pump are withdrawn. When 
it is on the surface, the protective plug is removed from 
the bottom of the device, and the check valve is displaced 
by a rod to permit the fluids in the reservoir to be drained 
from it. These fluids will, of course, be primarily the 
well fluids which have displaced the concentrated cor 
rosion inhibitor during the feeder action. The device 
may now be refilled with concentrated corrosion inhibitor, 
the protective plug replaced, and it is ready to be at 
tached again to the pump barrel and lowered into the well 
for continued operation. 
The corrosion inhibitor feeder described immediately 

above was placed at a depth of 3400 feet in a pumping 
well which was producing 100 barrels of brine and 15 
barrels of oil a day. The pump reciprocated at 18 strokes 
per minute. FIG. 6 is a graphic representation of the 
variations in concentration of the corrosion inhibitor in 
the well effluent during approximately a thousand hours' 
operation of the device. It will be noted that the cor 
rosion inhibitor concentration was built up quickly in 
the well fluids and within a period of a few hours had 
reached a peak of approximately 75 p.p.m. arsenic con 
centration. 

It will be clear from the explanation of the operation 
of the device that this build-up occurred during the initial 
phases of operation while the concentration gradients 
were being stabilized in the feeder section of the reser 
voir. Subsequently, the concentration of inhibitor in the 
well fluids dropped off rapidly, and after approximately 
50 hours' operation it reached a plateau of approximately 
6 ppm. 

It may be noted that the initial high concentration of 
corrosion inhibitor in the well fluids is advantageous in 
producing a protective coating on the surfaces of the well 
apparatus which will provide a residual protection dur 
ing any periods when the concentration of inhibitor falls 
below the optimum level, much in the manner achieved 
by periodically batch treating the well with corrosion 
inhibitor. As has been noted heretofore, this particular 
device has a reservoir Supply of concentrated corrosion 
inhibitor sufficient to maintain a concentration level of 
5 to 10 p.p.m. in the well fluids for a period of 300 to 
400 days. 
Another modification of a corrosion inhibitor feeder 

made in accordance with this invention is shown in FIG. 
7. This device is similar to that of FIG. 1 with respect 
to the relative size and locations of the various elements 
with the exceptions detailed hereinafter, and the same 
reference numerals are used for corresponding parts. It 
will be noted that, whereas FIG. 1 illustrates the relative 
positions of the parts when the plate rod is at the bottom 
of its stroke, FIG. 7 illustrates their relative positions at 
the top of its stroke. The two figures indicate the travel 
of the topmost plate 64 of the feeder section of the 
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mechanism through the interface at the orifice 52 during 
a cycle of operation. 
The modification of FIG. 7 differs from that of FIG. 1 

in that the protective plug 24 and check valve 22 have 
been eliminated from the bottom of the feeder mech 
anism, leaving the bottom of reservoir 20 open. This 
provides a means for replenishing the depleted feeder 
with concentrated corrosion inhibitor without withdraw 
ing the device from the well bore. To accomplish this, 
concentrated corrosion inhibitor is pumped down the 
annulus 66 between the production tubing 12 and the 
well liner 10 into the bottom of the well bore. The 
greater density of the concentrated corrosion inhibitor 
causes it to displace the well fluids, enabling a measured 
amount of the concentrated corrosion inhibitor to be 
introduced itno the annulus to displace the well fluids at 
the bottom of the well bore and within the reservoir 20 
up to approximately the level of the feeder orifice 48. 

It will be appreciated that with this modification the 
significantly increased effective reservoir for concentrated 
corrosion inhibitor enables a supply to be placed in the 
well bore to last a much longer time than the 300 to 
400 days for which the modification shown in FIG. 1 
is designed. 

In installations where this modification is used, it is 
desirable to have the perforations 67 in the well liner 
through which the well fluids flow into the well bore 
placed at a level above the open bottom of the feeder 
reservoir. This prevents an uncontrolled mixing of the 
well fluids with the reservoir supply of concentrated cor 
rosion inhibitor and enables the device to maintain the 
designed level of inhibitor in the effluent. 
Another modification of a device in accordance with 

this invention is shown in FIG. 8. This modification em 
ploys the bottom portion of the lined well bore as the 
principal reservoir for the concentrated corrosion inhib 
itor. In this device a cylindrical structure 68 contains 
the telescoping sleeve 70 and the compression spring 72 
which actuates the plate rod 74 in a manner similar to 
that described heretofore with respect to other modifica 
tions. Centralizer springs 76 are attached to the outer 
surface of structure 68 to hold it in position in the well 
liner in a manner similar to that previously described. 
The cylindrical structure 68 extends downwardly in the 
projection 78 which forms the feeder section of the de 
vice. An orifice 80 defines the upper limit of this feeder 
section and the ports 82 immediately above the orifice 
admit the well fluids into the device. 
In this modification the plate rod has a stroke of ap 

proximately equal to the distance between the feeder 
plates 84 and the limits of the stroke are set by the stops 
86 and 88 projecting from the inner wall of the structure 
and engaging the spider 90 affixed to the plate rod. The 
uppermost feeder plate 92 is positioned on the rod to 
pass through the orifice, and hence through the interface 
between the well fluids and the concentrated corrosion 
inhibitor, as the plate rod reciprocates. The mixing 
plates 94 have a diameter approaching that of the inner 
wall of the casing liner 10, which now defines the wall 
of the reservoir 96 for the mixing section of the device. 
These plates are spaced approximately twice the distance 
of the feeder plates, or approximately twice the stroke 
length of the plate rod. 

Before this device is installed in an oil well, preferably 
a measured amount of concentrated corrosion inhibitor 
of greater density than the well fluids is introduced into 
the well bore to displace the well fluids at the bottom and 
rise to a level approaching the position the orifice 80 will 
assume when the device is installed in operating posi 
tion. The plate rod 74 is made long enough to extend 
approximately to the bottom of the well bore or to a 
packer or cement plug which may be set below the posi 
tion to be occupied by the feeder mechanism to form 
the lower limit of the mixing section 96 of the reservoir. 
In some installations it may be desirable to set a packer 
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98 in the annulus 100 between the extension 78 and the 
casing liner to prevent well fluids which enter the well 
bore through perforations 102 in the casing liner 10 from 
mixing with the concentrated corrosion inhibitor prior to 
the time these fluids are mixed and diffused together un 
der controlled conditions in the mixing and feeder sec 
tions of the device. However, ordinarily the difference 
in density between the well fluids and concentrated so 
lution of corrosion inhibitor will maintain the desired 
separation of these fluids in the annulus. 
The operation of this modification is similar to that of 

the modifications described heretofore. However, by 
expanding the reservoir to the diameter of the well bore, 
it is possible to make available an increased amount of 
concentrated corrosion inhibitor and hence extend the 
period during which the device can be operated without 
being replenished. 
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The various devices described heretofore are exemplary 
embodiments of diffusion apparatus made in accordance 
with this invention. They provide means for feeding a 
corrosion inhibitor into a flowing body of potentially cor 
rosive fluids at a predetermined rate to maintain the con 
centration of inhibitor in the fluids at the optimum level 
desired for preventing the corrosion of the apparatus with 
which the fluids come in contact. It will be obvious that 
the function of the apparatus of this invention is not 
limited to feeding corrosion inhibitors but it can be 
applied to feeding or diffusing controlled amounts of an 
agent into a principal body of fluid automatically in a 
continuous manner over a long period of time. It will 
be appreciated also that many modifications of this ap 
paratus can be made without departing from the inventive 
concept herein set forth, and it is intended to include all 
modifications within the scope of the appended claims. 

I claim: 
1. A device for dispensing a solution of corrosion inhib 

itor into a body of corrosive fluid comprising a reservoir 
for said corrosion inhibitor, said reservoir having an open 
ing in the top thereof permitting continuous interchange 
between the corrosion inhibitor in said reservoir and said 
corrosive fluid, a longitudinal element extending through 
said opening and into said reservoir, a plurality of plates 
affixed to said longitudinal element in spaced-apart re 
lationship and disposed within said reservoir, said plates 
projecting transversely of the axis of said longitudinal 
element a distance less than the internal transverse dis 
tance across said reservoir to provide radial clearance be 
tween the peripheral edge of said plates and the internal 

- Walls of said reservoir, means for reciprocating said longi 
tudinal element axially relative to said reservoir to move 
said plates through the liquid in said reservoir, and means 
to position at least one of said plates to move inwardly 
and outwardly through said opening between a position 
within said reservoir and a position outside of said reser 
.voir as said longitudinal element is reciprocated. 

2. Apparatus for dispensing a solution of corrosion 
inhibitor into the fluids being produced from an oil well 
comprising a vertically elongated reservoir containing 
said corrosion inhibitor and positioned adjacent the bot 
tom of said well, -an opening in the top portion of said 

- reservoir for continuous access of said well fluids thereto 
and egress of said corrosion inhibitor therefrom, a plu 
rality of spaced-apart baffle means positioned within and 
along the longitudinal axis of said reservoir and fixedly 
mounted on support means reciprocally movable paral 
lel to the longitudinal axis of said reservoir, and means for 
reciprocating said support means relative to said reservoir 
to reciprocate said baffle means toward and away from 
said opening. - - - - 

3. Apparatus for releasing a corrosion inhibitor into 
well fluids adjacent the bottom of a well from which 
well fluids are being pumped by a reciprocating pump 
assembly inserted into the well comprising a reservoir for 
said corrosion inhibitor adapted to be positioned in said 
Well below said pump assembly, means for holding said 
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reservoir stationary in said well, a rod extending into 
said reservoir through an opening in the top portion 
thereof, means for connecting said rod to a reciprocating 
portion of said pump assembly to actuate said rod in 
vertically reciprocal motion relative to said reservoir 
when the reciprocating pump is actuated, a first plurality 
of baffle plates affixed to said rod and positioned within 
a lower portion of said reservoir, a second plurality of 
baffle plates affixed to said rod and positioned within an 
upper portion of said reservoir, means for positioning 
the topmost one of said second plurality of baffle plates 
for movement into and out of the said opening as said 
rod reciprocates, and means for directing said well fluids 
to said opening to entrain corrosion inhibitor released 
from the said apparatus. 

4. A means for automatically diffusing a controlled 
amount of corrosion inhibitor over a prolonged period 
of time into the well fluids of a producing oil well com 
prising an elongated reservoir for said corrosion inhibitor 
positioned in said well substantially in axial alignment 
therewith and having a closed bottom end and an open 
top end, means for maintaining said reservoir stationary 
in position in the well bore, means for directing said well 
fluids to the said open top end of said reservoir, a rod 
extending into said reservoir through the said open top 
end and substantially in axial alignment with the vertical 
axis of said reservoir, a first plurality of plates affixed to 
said rod in vertically spaced relationship and extending 
transversely therefrom and positioned within a lower 
portion of said reservoir, said plates having a transverse 
dimension which provides a clearance between their 
peripheral edges and the inner walls of said reservoir to 
permit said plates to move relative to said reservoir with 
out contacting the inner walls thereof, a second plurality 
of plates affixed to said rod in vertically spaced relation 
ship and extending transversely therefrom and positioned 
within an upper portion of said reservoir contiguous to 
and in open communication with said lower portion, said 
second plurality of plates having a smaller transverse di 
mension than the plates of said first plurality, and means 
for reciprocating said rod in an axial direction to recipro 
cate said plates relative to said reservoir while said well 
fluids are being produced from said well to diffuse said 
corrosion inhibitor into said well fluids. 

5. A diffusing means in accordance with claim 4 
wherein the said oil well is lined with casing and said 
reservoir is formed in part by a portion of said casing. 

6. A diffusing means in accordance with claim 4 
wherein the opening at the top end of said reservoir is 
an orifice with an internal diameter smaller than the 
internal transverse dimension of the upper portion of 
said reservoir and the transverse dimension of the plates 
of the said second plurality is smaller than the internal 
diameter of said orifice. 

7. A diffusing means in accordance with claim 4 
wherein the topmost plate of said second plurality of 
plates is positioned on said rod to move into and out 
of the said open top end of said reservoir as said plates 
are reciprocated. 

8. Apparatus for diffusing an agent in solution into a 
body of a separate liquid comprising a reservoir for said 
agent in solution, an opening at the top of said reservoir 
forming an orifice through which the interior of said 
reservoir is open to a separate liquid outside of said reser 
voir, a rod projecting into said reservoir through said 
orifice and extending to the lower portion of said reser 
Voir, means to reciprocate said rod longitudinally relative 
to said reservoir, means to limit the stroke of the recipro 
cating rod to a predetermined repetitively uniform 
length, a plurality of mixing baffle means extending trans 
versely from and affixed to said rod in spaced-apart re 
lationship to each other at respective intervals in the 
range of substantially from one to two stroke lengths of 
said rod and located on said rod in the lower portion of 
Said reservoir, a plurality of feeder baffle means extend 



2,993,542 
13 

ing transversely from and affixed to said rod in spaced 
apart relationship to each other at respective intervals 
of approximately one stroke length of said rod and lo 
cated on said rod in the upper portion of said reservoir, 
and at least one of said feeder baffle means positioned 
on said rod to reciprocate inwardly and outwardly of said 
reservoir through said orifice as said rod is reciprocated 
relative to said reservoir. 
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